Terephthaloyl chloride (4.00 g, 19.70 mmol, 1.0 eq) was added to tert-butylbenzene (45.6 ml, 0.30 mol, 15.0 eq) and aluminium chloride (7.88 g, 59.10 mmol, 3.0 eq) in a dry flask under argon. The solution was stirred at room temperature for 1 hour.
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Poly[1,4-phenylene-1,2-bis(4-tert-butylphenyl)vinylene] (Poly-t-Bu)
Chlorobenzene (45 ml) was added to 4,4'-bis(tert-butyl)terephthalophenone (1.81 g, 4.54 mmol, 1.0 eq) and phosphorus pentachloride (3.78 g, 18.16 mmol, 4.0 eq) in a Schlenk tube under argon atmosphere. The solution was stirred for 4 days at 120 °C.
Subsequently, the solvent, phosphorus oxychloride and excess phosphorus pentachloride were removed by distillation under reduced pressure. The resulting 1,4bis[dichloro(4-tert-butylphenyl)methyl]benzene was used without further purification.
1,4-Bis[dichloro(4-tert-butylphenyl)methyl]benzene (2.31 g, 4.54 mmol, 1.0 eq) and dicobalt octacarbonyl (4.24 g, 12.40 mmol, 2.7 eq) where dissolved in chlorobenzene (10 ml) under argon atmosphere. The solution was heated to 100 °C for 50 minutes.
Then, 1,2-dichloroethane (10 ml) was added and stirred for further 10 minutes. The polymer was precipitated by addition to acidified (2 M HCl) cold methanol, filtrated and washed with methanol. The crude product was purified by Soxhlet extraction (MeOH, acetone, EtOAc, CHCl 3 ). The ethyl acetate and chloroform fractions were reprecipitated by addition to acidified (2 M HCl) cold methanol. The product was obtained as a yellow solid (ethyl acetate fraction: 0.34 g, 0.92 mmol, 20%; chloroform fraction: 0.70 g, 1.90 mmol, 42%). GPC (CHCl 3 ): ethyl acetate fraction: M n = 9900 g/mol, M w = 3900 g/mol; chloroform fraction: M n = 29300 g/mol, M w = 164000 g/mol.
2,2'-Bis(naphthyl)terephthalophenone
Terephthaloyl chloride (2.63 g, 12.95 mmol, 1.0 eq) was added to naphthalene (3.65 g, 28.48 mmol, 2.2 eq) and aluminium chloride (3.80 g, 28.50 mmol, 2.2 eq) in dichloroethane (130 ml) under argon at 0°C. The solution was stirred at room temperature for 20 hours. Subsequently, cold water was added. Then, the aqueous phase was separated and the organic layer was dried over magnesium sulfate. The solvent was evaporated in vacuo and the crude product was purified by column chromatography (hexane → DCM), The product was obtained as white solid (0.45 g, 1.16 mmol, 9%) yield. 
Poly[1,4-phenylene-1,2-bis(2-naphthyl)vinylene] (Poly-Np1)
Chlorobenzene (10 ml) was added to 2,2'-bis(naphthyl)terephthalophenone (0.45 g, 
2,2'-Bis(2-naphthyl)isophthalophenone
Isophthaloyl chloride (0.10 g, 0.49 mmol, 1.0 eq) was added to naphthalene (0.14 g, 1.08 mmol, 2.2 eq) and aluminium chloride (0.14 g, 1.08 mmol, 2.2 eq) in dichloroethane (5 ml) under argon. The solution was stirred at room temperature for 20 hours. Subsequently cold water was added. Then, the aqueous phase was separated and the organic layer was dried over magnesium sulfate. The solvent was evaporated in vacuo and the crude product was purified by column chromatography (hexane : DCM 1:1) The product was obtained as white solid (0.01 g, 0.04 mmol, 8%) yield. 
Poly[1,3-phenylene-1,2-bis(2-naphthyl)vinylene] (Poly-Np2)
Chlorobenzene (10 ml) was added to 2,2'-bis(2-naphthyl)isophthalophenone (0.44 g, 
1-Benzoyl-4-tert-butylbenzene
In a dry flask benzoyl chloride (1 ml, 8.68 mmol 1.0 eq) was added to a solution of tertbutylbenzene (1.5 ml, 9.72 mmol 1.1 eq) and aluminium chloride (1.39 g, 10.41 mmol, 1.2 eq) in dichloroethane (3 ml) under argon atmosphere. The solution was stirred for 4 hours at room temperature. Subsequently, a large amount of cold water was added and the aqueous phase was extracted with chloroform (3x), dried over magnesium sulfate and the solvent was evaporated in vacuo. The crude product was purified by flash column chromatography (hexane : CHCl 3 1:0 → 8:2). The product was obtained as colourless oil (1.46 g, 6.11 mmol, 70%). 
E-1,2-Bis(4-tert-butylphenyl)-1,2-diphenylethylene (Mono-t-Bu)
A suspension of zinc (1.60 g, 24.45 mmol, 4.0 eq.) in dry THF (15 ml) was stirred under argon at 0 °C. Titanium tetrachloride (1.4 ml, 12.70 mmol, 2.1 eq.) was added slowly and the ice bath was removed. The mixture was heated to 70 °C for 3.5 hours.
Then 1-benzoyl-4-tert-butylbenzene (1.46 g, 6.11 mmol, 1.0 eq.) in THF (7 ml) was added. The mixture was stirred at 70 °C for 44 hours. The solution was cooled to room temperature and quenched with a saturated solution of aqueous ammonium chloride.
Then, the mixture was extracted with chloroform, the organic phase dried over MgSO4 and the solvent removed by evaporation. The product was obtained as white solid (1.36 g, 3.05 mmol, >99%). The E/Z-Isomers were separated by recrystallization from a mixture of hexane and toluene. 
2-Benzoylnaphthalene
In a dry flask benzoyl chloride (3.0 ml, 26.04 mmol 1.0 eq) was added to a solution of naphthalene (3.67, 28.63 mmol 1.1 eq) and aluminium chloride (4.17 g, 31.27 mmol, 1.2 eq) in chloroform (250 ml) under argon atmosphere. The solution was stirred for 17 hours at room temperature. Subsequently, a large amount of cold water was added and the aqueous phase was extracted with chloroform (3x), the organic phase dried over magnesium sulfate and the solvent removed in vacuo. The crude product was purified by twofold flash column chromatography (hexane : CH 2 Cl 2 1:0 → 0:1; hexane : CH 2 Cl 2 8:2). The product was obtained as yellow solid (0.73 g, 3.14 mmol, 12%). 
E-1,2-Bis(2-naphthyl)-1,2-diphenylethylene (Mono-Np)
A suspension of zinc (0.82 g, 12.57 mmol, 4.0 eq.) in dry THF (12 ml) was stirred under argon at 0 °C. Titanium tetrachloride (0.7 ml, 6.35 mmol, 2.0 eq.) was added slowly and the ice bath was removed. The mixture was heated to 70 °C for 3.5 hours.
Then, 2-benzoylnaphthalene (0.73 g, 3.14 mmol, 1.0 eq.) in THF (7 ml) was added.
The mixture was stirred at 70 °C for 19 hours. The solution was cooled to room temperature and quenched with a saturated solution of aqueous ammonium chloride.
Then, the mixture was extracted with chloroform, the organic phase dried over MgSO4 and the solvent removed by evaporation. The product was obtained as white solid (0.66 g, 1.53 mmol, 97%). The E/Z-Isomers were separated by recrystallization from a mixture of hexane and toluene. Absolute structure parameter 0.0(7) Extinction coefficient 0.11(2) Largest diff. peak and hole 0.7 and -0.5 e · Å -3 Figure SI1 . Nitrogen gas adsorption and desorption isotherms for polymers Poly-t-Bu, Poly-Np1 and Poly-Np2. 
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